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£ ^£^1 ^^U-^-i" 7fl A] ^r}. 7flAl^ 

7l ^^l-^nsf s^£)7fl i^el^l ^ ^ ^ <#7) i££l^l 

^€^^(Atomic Layer Deposition) ^ Ta 2 0 5 (X)Y20 3 (1-X)3 ^ 

ffl-e^, ^7>^>^# <>l-g-*iW Ta 2 0 5 (X)Y 2 0 3 d-X)^ -fr^l^bg: ^^^S.^ ¥^ 

£ If 
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i^V^l tIN^I^ H ^ y o Vl *l {Method for forming capacitor of semiconductor 

device} 

I : *K£*)1 7l« 2 : ^lB^ 

3 : #*M<3^ 4 : ^^3^ 

5 : ^* 6 : ^^l-^ZL 

7 : 5^AV3f|.tq- 8 : 

9 : #el^5^€-^ 10 : ^ 

II : -n-^i^^- 12 : 3KrHJ-*l ^ 
13 : ^ 20 : 

<io> tiV£3] ^>^1 7fl3flAlEi 7 A°-S-, 

(capacitance)* SfiL* ^ ^ ^oH}. 
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<ll> 1&£*H JL$m%7\ 4. 3.7)7\ #±.^3. 9X^r£ ^HH4 

o.^^cfl f^-g-^ <H3-g-# ^3. 5£4. 

<12> Ojofl, ^ 7 fl °<KW^Sl JL^3 € ^^Hl €^ f^^lM 

<13> ofl^tfl, ^ fl 3 (Cylinder), £.■=- (Concave) ^ €(Pin) ^ 3^ iE 
3*1 #^gr ^ S^^^l ^« *tt ^^-§-^ ^« ^ 3H^, Ta 2 0 5 £ BST 

J=o} o.^^nvo. j7 ^-g; o]-g-^V ^-g-^S} ^tfl* 32)^ ^o]4. 

<15> ^"71 ^ ^-tfl <>| 3} -§--§- -2- 

[M^o] ol^j77> 7l#^ 

<ie> zLe-m, Ta 2 0 5 ^ aMf^-ir* #7lfe *V4, #^ ^ ^S-'lc 
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*§^*Kn, nelJL, iflsl o 2 S^(loss)7V ^0^0.3.^, Y^^^ ^°J^S *)-§-tt 

<17> ^efl^ 7fl2(lAlE-l ^ 7l# ^ Ta 2 0 5 ^ 7fl5flAlE^ ^ 7^1-& 

<18> £ «^£r A o V 7l^ Sfl^^M 3^-3^1, ^¥ ^ 

^*}^ £31; #7l ^Sel^l ^ #<*H ^-^H^KAtomic Layer Deposition) «cHHl ^ 
5} Ta 2 0 5 (X)Y 2 0 3 (l-X)£l £<il ol-^M*! -fr^l^ *§-S*Hr £31; <#7] -fr 

^*Rr £3l# X^fe ^7>^ 7fliflAl^ ^tg-^-a- afl^^K 

<20> <^7H, A o V 7 | -o.^^^ ^*Kr £31tT, ^7>^2}- ^ O.S. Ta 2 0 5 ^4 

Y 2 0 3 e^-fr StflS ^ ^1£^ j&iflS. £4 ^*Rr £31; ^71 HtflS £4 ^ 
^ ^ ^i^r <H^^*H £U ^^171^ £31; ^-71 

^ v fl-fr€ £4i ^ ^l7i£]£^ N 2 0 #e}S^V <H^*y*Kr £31; £ 
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N 2 0 %A^\ <H^*1 ^^A°] ^^S.^ 3J)qi ^^^^ 

f$QA. 

<2i> #7l Ta 2 0 5 ^7}^ «<HH AA iflofl Ta(0C 2 H 5 ) 5 ^ ±Sl+ 7>i 

^ H 2 02] 7}if JUtfls. ^<g*H 250~350°C21 ^SI^a] ioA ?f-v\}g_ ^ 

A?} Ta(0C 2 H 5 ) 5 ^ ^SL^. 7}i ^4 H 2 02] «>-§- 7>i ^ AHofl ^-y) /fit 
^ ^l-ol lr#^ 7}if ^°g*Vc|-. av 7 ] ^o.^ 7 >i ^4 1-%^ 7> 

^ ^ ^ 7>i AA 0.1-102: ^91 ^rW^. 

<22> #7) Y 2 0 3 ^^7>#av w 0 v*Hl ti>-g-7] vflofl o] e ^- (Y t tr ium)^ dtSL^ 

7>>i^ H 2 0^ 7}±f JUtflS ^<y*H 250~350°C^ 5A 

^7] 7>i ^4 H>-§- 7]-^ ^ A>olofl ^-71 7}^ A ^l-o] U- 

*1 1:%^ 7>^# ^-71 7}+ ^<QA 1-%^ 7>i ^ ^ aV-g- 

7>^ ^ 0 J^ AA 0.1-102: ^A ^*StW. 
<23> #71 Ta 2 0 5 m Y 2 0 3 ^3 ^AA, 7}*i3-A h 2 0 tfl^H 0 2 HL^ N 2 0 7>^» 

9XA. A oM 1-%^ 7}^^ N 2) Ar S&fe He 7>i# 
<24> #7] Ta 2 0 5 ^4 Y 2 0 3 AA^r ScflS o>4 ^2]-s}<*| ^ 100 -200 A ^ 

Ta 2 0 5 AAA Y 2 0 3 X:(l-X)^ ^A*)^- ^AAA. 

<25> #7l 7^ 0^*8 ■£ 400~550°C5. ^"71 N 2 0 ^A^A l*]^ 

300 ~ 400 "C 3} 60-1802: ^A N 2 0 7}^±r lO-lOOsccm^ g_ #3}^ 

^ ^ ^r*Jt!:^-. <#7] ^^-Br 600~850°C^1 £:.E^H 5-60-^ N 2 , 

0 2 SEfe N 2 0 7>i» ^3}^ wj-^i o.^ ^*J*Vi}. 
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<26> <$7] SK^lM 13 ^ TiN*M4. 

<27> ^v$6\) °l-§-*lH Ta 2 05(X)Y 2 03(l-X)^ -fr^M^-fr ^ 

<28> (^*H) 

<29> ol§>, ^£ ^7]^}^ £ tiV^-^tV ^AHll- ^Ml§>7fl ^SKElf- 

<30> £ la £ lf^ £ ^o) S£X\d\)6)] 4§ 7fl3llAlEi ^<5}7l 

<3i> £ la* ^hS*}^, ^1H51- < ?1(2)^ £3^1 *r*l#°l ^£^1 

#7) 75}lLv}^3-^^r ZL^ ^3tflolAi7> ^€^T. #7] %^ 

<2^ v (3) ^Hl ^ ^Sr^Ccapping nitride : 4)-g- , #7l ^ 

^- <3^£- 7l ^ ^^*(5)# ^^ttcf. 

<32> £ Ibl- ^"2:^, SEH^( 5 )ol nfl^S)^ ^^^Sj-^"(4) €^ZL-g- £^BV, 

*\Mr$\, #^4. ^"71 #5^5^^ ^S. «Kover 

etch back)*H -^71 ^»*(5) ^) ^#&|zl(6)1- ^^«r4. 

^ ^^€2|-^-(5) 5000~20000A^ Sl^sKK7)^r f^tr^. ^cf^-, 
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#7] 3H4V3W7)-g- ^*HH ^^#5-1^(6) £ °H 91%$. 

H ^1^1 (8)1- ^^W. 0 1°H, B31*K8) ^ S|^<+^(7) i£sl 

*i s.^, ^m^i, #^^b]^(9)* 

<34> <*|7H, ^-71 Sj^^W)^ ^ SiON^ ti>A>^lnV (ARC layer ) i£i=, ^> 

<35> a o v 7 ] ^-g- #^^s)^-^-(9)^ ^r£l- 500~550°C, til-BJ-3i5>7fl 530°C3. 

-fj-^l-Jl, 0.5-ltorrS. ^-*l*Kr 3E:£*HH ^^=K 2L*V, 

^(9)£ 2^}S. ^^H, l#3lir SiH 4 7>^<4 PH 3 7>^# zj-zf 800~1200sccm 

^ 150~250sccm ^S. *3^<H t2]^£]^o S ^^*}JL, 2^}^ PH 3 7}if 

&£r*flS SiH 4 7}if 800~1200sccm ^5L *3^M #3^3^* 
f^-^d-, ^-71 £ 3g^ j&^^uKg. 100-300A Ir^H , € 

sl^Ejs.^ 100 -500 A ^av^4. 

<36> s. idl- B 31*1 (8)1- ^^*>£^- fsl^2]f D -l #41 ^-^(HAl^)^ 

(10)* 

<37> o^7H, #7l ^(10)^ -M^c] ^^^Sa^l^:, ^ ^ ^ 3*> 

^ ^ 7>^*>cf. 5Eth ^-71 #^-(10)£r f^-frU^ ii4 €■ ^tfl 

» ^*fl £^4| ^el^o] ^ ojcf. 7fl47>, ^7l ^^-(lO)^r # 
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<38> £ lei- ^-2:^, ^^ffr^K Atomic Layer Deposition : °1*>, ALD) ^J&S. ^ 

^^-(lO)-i: ift> 71 « Ta 2 0 5 (X)Y 2 0 3 (l-X)^ ^ ^#^ v 

(composite film)3. °1^-<H*1 -fr^^KlD-fr 

<39> *>Afl*WI, -S-71 Ta 2 0 5 (X)Y 2 0 3 (l-X)^ ^^^^ 4^-4 ^-cf. 

<40> i^, Ta(0C 2 H 5 ) 5 ^ 7} +9)- H0 2 ^ «J-§- 7 r ^t- HtflS ^<%t\ 

<*) 250~350 o CSl ^rS.oflAi Ta 2 0 5 10 A °l*flsl n^lS. ^^-t}. ALD 

^cfl 4 = ^, iii 7>i^ ^4 N 2 , Ar iE^ He ^ 7>i ^<g , * H 2 0 7} 

i ^ 1 4°ltS. ^ nfl, 4°lt^ Ta 2 0 5 ^ ^^7> 1A ^l^V sH , 

eM, *H"t ^°fl ^ 10 A ^Ifi] Ta 2 0 5 ^ ^ Vo l 7HrW. ojx^, # 7 ] 
Ta(0C 2 H 5 ) 5 Sl 7}^ H0 2 ^ 7>i ^ A>o]ofl aj- 7 ] 7 >i» ^3} 

^rxr 3^ ^7l 7}if2l #-ff-§-°l U-^l *]-7l aV 7 } 7>i<4 

7}+ ^ 1;%^ 7>i2] ^^A}^ WV^-^^-Tfl 5.^- 0.1-102: ^-£5- 

<4i> nelcf^-, wV-g-71 ^°fl °lH-§-(Yttrium)S] iii 7}^ H 2 0^ 7}if Scfl 

S. 250~350°C^ £%£<M 5A Y 2 0 3 ^-g- ^7|*|, 

ALD ^^Hl 7>i 7 >i ^ , ^ H 2 0 7}^ ^<g# 

1 *M#3. ^ «fl, Y 2 0 3 ^3" n^l 7> 1A ^1^>7> SH, H^Ai, ^>o]s 

10 A ^}9] Y 2 0 3 ^ ^ Vo l 7>^*>cf. ^"71 olH#^ 7>^ 

H 2 03 tiV-g- 7>i * 7}^ ^AjTjvg- ^ 0.1-102: 

<42> -*7H^, Ta 2 0 5 ^4 Y 2 0 3 «]--§- 7}^5L*\ H 2 0 cflxiofl o 2 N 2 

0 7}^$] A>-g-£ 7>^^V4. 
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<43> °1<>H, U-^l-^ Ta 2 0 5 ^4 Y 2 0 3 ^^-i- Htfls. 100- 

200 A if-ns. oM, ^7) Ta 2 0 5 Y 2 0 3 ^ sfl a] e| i| 

^ ^H3# *r Wl#(X:l-X)S. 2^*1 w>^^, ^^c-fl, ^ #*H3. 

1- H 80:20 2ll 

< 44 > #7] Ta 2 0 5 2r Y 2 0 3 7> JUtflS. «V4 ^ 400~550°C°lH °] 

Ta 2 0 5 (X)Y 2 0 3 (l-X)^ ^l-(composite film)^3. o]j^ t gj= 

<45> zl t}^g-, Ta 2 0 5 (X)Y 2 0 3 (l-X)Sl ^#^1 ^*fl N 2 0 t-B^n> <H^*8-ir *3*r 

el (Rapid Thermal Annealing) ^^3. , £r£^ 300~400°CS -*M*Kn, 

<H\i^ *l*h£r 60-1802: N 2 0 7>ife 10~100sccm ^S- *3^i=r. 

<46> zl^jiM-^, n 2 0 ^^^^ ^#^1 

* *S^>Jl, ol Ta 2 0 5 (X)Y 2 0 3 (l-X)^ ^ o]-f-<H*l 

■fHl*1Wll)-S: ^W-. ^"71 ^^^^r 600 ~ 850 TC si ^E^H n 2 , 0 2 5&fe N 2 

0 7}if ^3^*1 5~60£ ^r^W. 

< 47 > ^ lfl- t25}^, Ta 2 0 5 (X)Y 2 0 3 (l-X)Sl ^<H ^#sJ-o.3. <>1^^ -fr^^l^(ll) 

Aj-ofl nv iflo^ ^(oxygen) ^HHl #3HB 7fl^«V-§-ol ^uf^ 53 # 

y o^]^7l ^*fl TiNS] ^«^m(12)4- ^W-. ^fl^, Aj-71 ^^1^(12) 
Seflole ^-g- afl^cll, -^^-t}. #7l #5^3^ 
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# 3flE^*H #3HH ^(13)^- ^*>3L, °1 ^4^1, Ta 2 0 5 (X)Y 2 0 3 (l-X)4 ^ 

<48> ^#*V ^ ^4 71^^(20)^7 Jl-^^i #H<?1 Ta 2 0 5 4 Y 2 0 3 4 °1 

^°1# -fr^l 1 ^ t^I 3-2.3., ONO^l ^-g-€ ^3<?1 ^sfl^^l «1 ^ JL^ 
^ofl cfl-g-^A^ o>^^<y i*} ^^ofl ^-§-lM: ^ 

< 49 > 21th Ta 2 0 5 ^- Y 2 0 3 ^ ALD ^°\) 44 250~350°C ^4 4^3 ^£ 

oJH ^3j-sl7l x^^ofl Ta 2 0 5 (X)Y 2 0 3 (l-X)4 -fr*I*114(ll)£r iS44 *i^44 Tll^H 

<so> ol^M144 £ ^r^M^S.^] Ta 2 0 5 (X)Y 2 0 3 (l-X)5l 

3-g-^L3*|, tiJr5L^l ^44 ji^sH tH^-*H ^4 *4°fl 

<§^-g-^* 5fe «441- *fl^ ^ 5£4. 

<5i> g:^. f Aj. 7 i Ta 2 0 5 (X)Y 2 0 3 (l-X)4 ^^1 5U44 ^44 ^ 

#44 Ta 2 0 5 (X)Y 2 0 3 (l-X)#4 Tfl^-g-g: 4^44^34 -R-^°l 

<52> 714, £ ^ -2-44 ^ ^4^4 W?fl ^4^ 

&4. 
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#7l ^ 0 H1 ^-^H^KAtomic Layer Deposition) « 0 Vl tHl 4^ 

Ta 2 0 5 (X)Y 2 0 3 (l-X)^ -fr^*^* ^*Rr #31 

#7l q-SrHM ^ #eflo]B *i^-g- ^*Kr #3l» i^Kr 43 

#51*fl ^7>^1 7fl3flA]E^ ^^« 0 >^. 
2] 

*ll 1 %H1 $X°]*], %A -fr^l^ ^*Kr #31fe 

#^7r^ v U-^ Ta 2 0 5 Y 2 0 3 ^ ^Ml 1 ^ S^S. #4 ^ 

^ #31; 
31; 

<H\i^Rr #31; ^ 
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3] 

2 %H1 ^"71 Ta 2 0 5 #€7}f^ y o v ^°fl 4^ ifl^l 
Ta(0C 2 H 5 ) 5 ^ 7>>i^- H 2 0£] ^-§- 7>i» JEtflS. ^SJ*H 250 ~ 350 M ^*\}*) 
10 A ^tfl^l ^MIS. ^*Hr 3# ^ ^ ti>£^l r£7}£l 7fl^A}^| 

4] 

*)1 3 %H1 5a<>H, ^"71 Ta(0C 2 H 5 ) 5 ^ 7>i ^4 H 2 0^ 7>^ ^ 

A>olo]l AV 7 ] 7 \^9] U-^l 8>£^ £-$Hd 7fif ^ *Kr ^^AS 

*r tilJE^l 4i7}^ 7fl3flAlBl 
5] 

3 ^ 2^ 4 %H1 5^^, #7l 7>i ^4 1-%^ 7>i ^<g ^ tiV 
-g- 7}^ ^<£-& 0.1-102: ^r^Kr y A^r #5LM} ^}$) ^ 

6] 

*H 2 Si^i, ^-71 Y 2 0 3 U-^H ^ ^-§-71 vflofl o]e# 

(Yttrium)^ 7}i4 H 2 0^ 7>i# HcflS ^<g*M 250~350°C3 £5i°]H 
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7] 

8] 

7>^ ^<U-& AA o.i~io^ -r^Hr ^-33 *Hr #51*11 

9] 

4 3 % 5E£r *(| 6 %H1 5^*1, -8-71 #-g- 7}±.3,*\ H 2 0 tfl^ofl 0 2 SE^r N 2 0 7}+ 
[^^J- 10] 

*fl 4 Sife 7 ^°)1 5A°H, *SM§ 7^^ n 2 , Ar £ HesL ^€ ^ 

11] 

*fl 2 *^1 5^*1 , ^71 Ta 2 0 5 ^4 Y 2 0 3 Mtfls *1*H 100-200 
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[^T 1 * 12] 

4 2 5^1, #71 Ta 2 0 5 ^4 Y 2 0 3 X:(l-X)^ ^MS. 

^tH^I ?fl5fl^l^ 

[^^8- 13] 

*ll 2 %H1 Sa^l, <^^^^ 400~550°C3. ^*Rr ^-g- ^ 

14] 

*ll 2 Aj- 7l N2 o #^n> 300~400°C^ ^Sl^H 60-1802. 

N2 o 7 >i^ lO-lOOsccmAS #^r1*M ^^-S. ^*Hr 3^ ^r%°- 

15] 

*fl 2 1H 600~850°C^ ^rS^I 5-60^- N 2 , 

0 2 ^ N 2 0 7>^S ZLf-O.S.Jf-Ei ^ ^M"^ *3^r ^ 

^*3*Rr ^J* ^^-S *m #5^1 ^7>^ 71]S(1A1E^| «§^^. 

16] 

1 *M 9X°1*\, #71 SH-^l ^ TiN^ s.^o. S ^ aV£^l ^x}^ 
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